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Amencaments to the Claims; 

This listinig of claims will z-eplace all prior vexslons 
and llstiixisrs of claims la the applications 

Listing of Claljns i 

1, (currently amended) An illumination apparatus for 
illuminating a surface to be Illuminated with a radiation^ 
con^rising: 

a radiation source; 

a aoom optical system; 

an optical integrator; and 

a radiation beam adjuster which is arranged in an 
optical path between the radiation source and the optical 
integrator; 

wherein the radiation beam adjuster generates at least 
a multipole radiation distribution in an illumination 
pupil, and includes a plurality of optical surfaces which 
are arranged in an array and substantially in a plane, 

wherein the plurality of optical surfaces deflect a 
radiation beam from the radiation source to plural 
directions. 
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wherein one of the d eflected radiation beams reaches 
one of the miiltipo le, and another one of the deflected 
radiation beaaas reaches a nother one of the multipole^ and 

wherein the multipole radiation distribution can be 
continuously varied. 

2. (original) The illumination apparatus according to 
claim 1, wherein the radiation beam adjuster is arranged in 
an optical path between the radiation source and the zoom 
optical system. 

Claims 3 and. 4 (canceled) . 

5. (currently amended) The illtamination apparatus 
according to claim -^1^ wherein the plurality of optical 
surfaces include a refractive surface « 

6. (original) The illumination apparatus according to 
claim 1, wherein the radiation beam adjuster includes a 
diffuser* 

Claim 7 (Cancelled) 
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8, (original) The illumination apparatua according to 
claim 1, further ccmprising a polarization reliever. 

9, (original) Tha illumination apparatus according to 
claim 8^ wherein the polarization reliever includes an . 
optical member made o£ quartz • 

10, (original) The illumination apparatus according 
to claim 9^ wherein the optical member made of quartz 
includes a quartz prism. 

11, (original) The illumination apparatus according 
to claim 8, wherein the polarization reliever is arranged 
in an optical path between the radiation source and the 
radiation beam adjuster, 

12, (original) The illumination apparatus according 
to claim Ir wherein the radiation beam adjuster includes a 
refractive element, 

13, (original) The illumination apparatus according 
to claim 1, wherein the multipole radiation distribution 
includes dipole, quadrupole^ or octpole. 
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14. (original) The illtamination apparatus according 
to claim 1, wherein the nniltipole radiation distribntion 
includes a nniltipole with on-aacis pole. 

15. (original) The illumination apparatus according 
to claim 1. wherein the radiation beam adjuster generates 
an annular radiation distribution. 

16. (original) The illumination apparatus according 
to claim IS, wherein the radiation beam adjuster includes a 
first element which is arranged in an illumination optical 
path when the multipole radiation distribution is 
generated, and a second element which is arranged in the 
illumi2iation optical path when the annular radiation 
distribution is generated. 

17. (original) The illumination apparatus according 
to claim 1, wherein the zoom optical system changes the 
multipole radiation distribution continuously. 

18. (original) The illumination apparatus according 
to claim 1, wherein the radiation beam adjuster generates a 
radiation distribution for a conventional illumination- 
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19. (onginal) The illtmination apparatus according 
to claijn 18^ wherein the radiation beam ad jus tor includes a 
first element which is arranged in an illumination optical 
path when the multlpole radiation distribution is 
generated, and a second element which is arranged in the 
illumination optical path when the radiation distribution 
for the conventional illumination is generated. 

20. (original) A projection es^osure apparatus for 
projecting a pattern on a mask onto a worJqpiece through a 
projection optical system, comprisingi 

the illumination apparatus according to claim 1 which 
illuminates the mask, 

wherein the illumination pupil of the illumination 
apparatus is conjugate with a pupil of the projection 
optical systeon, 

21. (original) A projection exposure method for 
projecting a pattern on a mask onto a workpiece through a 
projection optical system, comprising the steps of: 

ill\aninating the mask with the illumination apparatus 
according to claim 1^ and 

projecting the pattern on the mask onto a workpiece. 
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22. (cuz-rently amended) An illumination apparatus for 
illuminating a surface to be illuminated with a radiation, 
comprising; 

a radiation source; 

an adjusting optics including a plurality of optical 
elements; and 

an optical integrator, 

wherein the adjusting optics controls an inner and/ or 
outer radial extent of an illumination distribution on an 
illumination piipil, 

wherein the plurality of optical elements can be 
inserted in an illumination optical path, 

wherein each of the plurality of optical elements 
defines at least one parameter of the illumination 
distribution on the illumination pupil, and 

wherein at least two of the plurality of optical 
elements can be arranged at ap p roximately a same place In 
the illumination optical path simultaneously. 

23, (original) The illoamination apparatus according 
to claim 22, wherein the plurality of optical elements 
include a refractive element. 
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24. (original) Tlie illumination apparatus according 
to claim 22, wherein the adjusting optics forms a multipole 
illumination distribution and/or an annular illumination 
distribution in the illumination pupil. 

(original) The illumination apparatus according 
to claim 24, wherein the adjusting optics includes a zoom 
optical system. 

26. (original) The illumination apparatus according 
to claim 24^ wherein the plurality of optical elements 
include a plurality of optical surfaces which are arranged 
in an array. 

27- (original) A projection exposure apparatus for 
projecting a pattern on a mask onto a workpiece through a 
projection optical system, comprising £ 

the illumination apparatus according to claim 22 which 
illuminates the mask, 

wherein the illumination pupil of the illumination 
apparatus is conjugate with a pupil of the projection 
optical system. 
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28. (original) A projection expoBure metihod for 
projecting a pattern on a noask onto a workpiece througli a 
projection optical system, comprising tlie steps of: 

illuminating the mask witli the illtimlnation apparatus 
according to claiDH 22; and 

projecting the pattern on the mask onto a workpiece. 

29 « (currently amended) An illumination apparatus for 
illuminating a surface to be illuminated with a radiation,, 
comprising: 

a radiation source; 

an optical integrator; and 

an adjusting optics including which is arranged in an 
o ptical path between the radiation source and the optical : 
integrator, which includes a plurality of optical 
elements^-i — amd 

an optioal — infeogrator j 

wherein the adjusting optics controls an inner and/or 
outer radial extent of an illumination distribution on an 
illumination pupil, 

wherein the plurality of optical elements can be 
Inserted in an illumination optical path, 
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wherein eacH of the plurality of optical elements 
4e£4nedefiiies at least one parameter of the illmaination 
distribution on the illumination pupil* and 

wherein the adjusting optica excludes an axicon and 

forms a grultipole illumination distributi on and/or an 
annular illumination distribution in the illu mination 
pupil . 

30. (original) The illumination apparatus according 
to claim 29, wherein the plurality of optical elements 
include a refractive element. 

Claim 31 (canceled) • 

32 • (currently amended) The illumination apparatus 
according to claim 3i29, wherein the adjusting optics 
includes a zoom optical system. 

33 • (currently amended) The illumination apparatus 
according to claim M,29, wherein the plurality of optical 
elements include a plurality of optical surfaces which are 
arranged in an array. 
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34. (original) A projection eaqpo&ure apparatus for 
projecting a pattern on a mask onto a worl^lece tlirougli a 
projection optical syatem, comprising-s 

tlie illiuaination apparatus accorddlng to claim 29 whlcli. 
illuminates the maslc^ 

wherein the illxxmination pupil o£ the illumination 
apparatus is conjugate with a pupil of the projection 
optical system. 

35. (original) A projection escposure method for 
projecting a pattern on a mask onto a workplece through a 
projection optical system, comprising the steps of: 

illuminating the mask with the illtsmlnation apparatus 
according to claim 29 s and 

projecting the pattern on the mask onto a workpiece. 

36. (currently amended) An illumination apparatus for 
illuminating a surface to he illuminated with a radiation, 
comprising: 

a radiation source; 

a first mexDber with a plurality of elements arranged 
In an arrayi and 
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a. aecond meuiber with a plurality o£ elezaents arranged 
in an array, 

wherein the plurality of elements of the first and the 
second member are eaoh assigned to light radiation 
channels, and the plurality of elements are configured, or 
arranged such that a continuous beam path from the 
radiation source to the surface to be illuminated results . 
for each light radiation channel, and 

wherein the assignment can be manipulated such that, ; . 
by assigning the plurality of elements of the first to the 
second member, a predetermined illumination is adjusted in 
an illumination pupil of the illumination apparatus^ 

wherein the second member comprises such a number o f . 
element s that at least two predetermined illuminations can 
be adjusted by changing the assignment of the plura lity of 
elements of the first member to t h e plurality of elements 
of the second member, without having to replace the second 
member, 

and wherein the first member with the plurality of 
elements can be exchanged and by replacing the first member 
it is possible to achieve a different assignment of the 
plurality of elements of the first member to the plurality 
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of elements of tbe second member and thereby a different 
Illumination in the lllmtiination pupil s 

Claims 37 and 38 (oaziceled) • 

39. (currently amended) The illumination apparatus 
according to claim ^36, further comprising a holder which 
holds a plurality of the first members, wherein the first 
members can be replaced by operation of the holder. 

40. (ori0inal) The illumination apparatus according 
to claim 36, wherein the first member is arranged in an 
optical path between the radiation source and the second 
member. 

41. (currently amended) The illumination apparatus 
according to claim 36, wherein the light radiation channels 
between the first member with the plurality of elements and 
the second member with the plurality of elements are 
configured such that the illumination in the illumination 
pupil is annular -shaped. 
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42. (currently amended) The illumination apparatus 
acoording to claim 36, wherein the 3r4qfa fer adi a t ion channels 
between the first member with the plurality of elements azid 
the second member with the plurality of elements are 
configured such that the illumination in the illumination 
pupil is multipole- shaped. 

43. (currently amended) The illumination apparatus 
according to claim 36, wheirein the OA^^ ter adi a t ion chaxmels 
between the first member with the plurality of ele men ts and 
the second member with the plurality of elements are 
configured such that the illumination in the illxszaination 
pupil is an illumination for a conventional illumination. 

44. (original) A projection exposure apparatus for 
projecting a pattern on a mask onto a workpiece through a 
projection optical system, comprising s 

the illumination apparatus according to claim 36 which 
illuminates the mask, 

wherein the illumination pupil of the illumination 
apparatus is conjugate with a pupil of the projection 
optical system. 
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45 « (original) A projection exposure method £or 
projecting a pattern on a mask onto a workpieoe through a 
projeotion optical . system^ comprising the ateps o£: 

illuminating the mask with the illumination apparatus 
according to claim 36; and 

projecting the pattern on the mask onto a workpieoe. 

46* (currently amended) An illumination apparatus for 
illuminating a surface to be illuminated with a radiationr. 
coxopri sings 

a radiation source; 

a first member with a plurality of elements arranged 
in an array; 

a second member with a plurality o£ elements arranged 
in an array, 

wherein tbe plurality of elements of the first and the 
second member are each assigned to light r-adiation channels, 
and the plurality of elements are configured or arranged 
such that a continuous beam path from the radiation source 
to the surface to be illuminated results for each 
lighfc radiation channel, and 

the second member with the plurality of elements can 
be exchanged and at least one particular illumination in an 
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illuminatioxi pupiX can be achieved with each secoxid member, 
&o that by replacing the second member, a different 
assignment of the plurality of elements of the first member 
with the plurality of elements of the second member is 
realised. 

47- (original) The illumination apparatus aooording 
to claim 46, wherein^ the first member is exchangeable « 

48. (currently amended) The illumination apparatus 
according to claim 46, wherein the plurality of elements of 
the first member are imaged in the surface to be 
illuminated and the light radiation channels are 
superimposed on each other in the surface to be 

i 1 lumina t ed 

49. (original) The illumination apparatus according 
to claim 46, wherein the plurality of elements of the first 
member produce secondary radiation sources near the 
plxiraXity of elements of the second member* 

50. (original) The illximination apparatus according 
to claim 49, further comprising an optical system which is 
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arranged in an optical path between the second member and 
the surface to be Illuminated and which images the 
secondary radiation sources to the illumination pupil. 

51. (currently amended) The illumination apparatus 
according to claim 46^ wherein the light radiation channels 
between the first member with the plurality of elements sknd 
the second member with the plurality of elements are 
configured such that the illumination in the illumination 
pupil is annular- shaped. 

52. (currently amended) The illumination apparatus 
according to claim 46, wherein the 1 igh t radi a t i on channels 
between the first member with the plurality of elements and 
the second member with the plurality of elements are 
configured such that the illumination in the illumination 
pupil is multipole- shaped. 

53. (currently amended) The illumination apparatus 
according to claim 46, wherein the i4ghtradiation channels 
between the first member with the plurality of elements and 
the second member with the pltirality of elements are 
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configured such thati tlie illximinatlon in tilie illuminatiozx 
pupj-l la an Illumination foir conventional illirmination* 

54- (original) A projection exposure apparatus for 
projecting a pattern on a maslc onto a workpiece through a 
projection optical dystem# conrprisings 

the illumination apparatus according to claim 46 which 
illuminates the mask, 

wherein the illumination pupil of the illxmination 
apparatus is conjugate with a pupil of the projection 
optical system* 

55 « (original) A projection exposure method for 
projecting a pattern on a mask onto a workplece through a 
projection optical' system^ comprising the steps of s 

illiiminatlng the mask with the illumination apparatus 
according to claim 46; and 

projecting the pattern on the mask onto a workplece. 
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